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2. Citations and explanations 

Claims 1 and 14 

Document 1 [JP, 62-1 16996, A (Hitachi, Ltd.), 27 May 1987 (27.05.87), Figs. 1 and 3] describes 
a yoke plate having magnets of opposite polarity arranged alternately thereon and a diaphragm 
having coils that correspond to each magnetic pole. The present invention, which omits the yoke 
plate and magnets on the opposite side of the diaphragm because of the conditions of the 
magnetic lines of force, would have been easy to conceive. 

Document 2 [JP, 54-23722, U (Matsushita Electric Industrial Co., Ltd.), 16 February 1979 
(16.02.79) Figs. 1 and 2] describes the idea of arranging magnets only on one side of the 
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RESPONSE TO WRITTEN OPINION 



5. Contents of Response 

We respond as follows to the Written Opinion which was mailed 
on April 10, 2001. 

(1) In the invention relating to claim 1 of the present application, 
the first magnet and the second magnet are disposed adjacent to 
or in contact with each other. Helically wound coils are disposed 
such that magnetic flux interlinks in positions, which correspond 
to the magnetic pole faces, on the vibrating member. 

On the other hand, document 1 (JP, 62-115996, A, (Hitachi, 
Ltd.)) discloses a speaker in which plural pairs of columnar 
magnets 3, at which same polarities oppose one another, are 
arranged, and voice coils 2 are disposed between a pair of magnets 
and a pair of magnets (Fig. 1) . Thus, in document 1, the space 
between the magnet pair and the magnet pair must be a space of 
an extent that a voice coil can be disposed thereat. 

As can be understood from Figs. 23A through 25A of the present 
application, it has been confirmed by the present inventors that 
when magnets are disposed adj acent to or in contact with each other, 
the density of the magnetic flux in a direction parallel to the 
magnetic pole face is greatest at the border of the adjacent 
magnetic. In this way, in the present invention, because the 
density of the magnetic flux, in the direction parallel to the 
magnetic pole face, which interlinks with the coil is large, the 



1 



% 

vibrating member is vibrated efficiently, and the sound pressure 
can be increased. In contrast, in document 1, the space between 
pairs of magnets must be a width of an extent that a voice coil 
can be disposed thereat. Thus, the density of the magnetic flux 
which interlinks with the voice coil is small, and the sound 
pressure cannot be increased. 

Accordingly, we believe that the invention relating to claim 

1 has novelty and an inventive step. 

(2) In the invention relating to claim 2 of the present application, 
current flows in the same direction in an adjacent portion of the 
coil . 

In contrast, although Fig. 3 of document 1 does disclose 
helically wound coils, the respective coils of document 1 are 
connected such that currents of different directions flow in the 
adjacent portions. Thus, document 1 differs from the present 
invention with regard to this point. 

By making the current flow in the same direction in an adjacent 
portion of the coil as in the present invention, the direction 
of the force received from the magnetic field by the current 
flowing in each adjacent portion of the coil is the same direction. 
Thus, a large sound volume acoustic signal can be generated. 

Accordingly, we believe that the invention relating to claim 

2 has novelty and an inventive step. 

(3) In the invention relating to claim 7 of the present application 
as well, the magnets are disposed adjacent to or in contact with 

2 

ft 




each other. As described above, this point is not disclosed in 
document 1 . 

Further, in the invention relating to claim 7 of the present 
application, a pliable supporting member is used which envelops 
the coil placement portion together with the coil, and which 
supports the coil placement portion together with the coil within 
the housing member. This point is not disclosed in document 1. 

Accordingly, we believe that the invention relating to claim 
7 has novelty and an inventive step. 

(4) The invention relating to claim 14 of the present application 
depends on claim 1, and the invention relating to claim 16 depends 
on claim 7. Thus, for the same reasons as those described above, 
we believe that these respective inventions have novelty and an 
inventive step . 

(5) In the invention relating to claim 37 of the present 
application, magnets are mounted to a vibrating body which is 
provided with a vibrating member and coils, and the vibrating body 
and the magnets are vibrated integrally. Such a structure is not 
disclosed in document 1. 

By mounting the magnets to the vibrating body as in the present 
invention, the thickness of the flat acoustic conversion device 
itself can be made more thin. 

Accordingly, we believe that the invention relating to claim 
37 has novelty and an inventive step. 

Because the invention relating to claim 48 of the present 

3 




application depends on claim 37, for the same reasons as those 
described above, we believe that the invention relating to claim 
48 has novelty and an inventive step. 

(6) In the invention relating to claim 5 of the present application, 
in the same way as the invention relating to claim 1 of the present 
application, the magnets are disposed adjacent to or in contact 
with one another, and a first coil and a second coil which are 
disposed to overlap, and a third coil and a fourth coil which are 
disposed to overlap, are provided. 

In contrast, document 2 (JP, 52-89911, A, (Sharp Corp.)) 
discloses, in the same way as document 1, a speaker in which a 
voice coil is disposed between a magnet pair and a magnet pair 

(Fig. 2) . 

Further, Fig. 3 of document 2 discloses a voice coil which 
is shown by a solid line and which is disposed at the front surface 
of a vibrating plate, and a voice coil which is shown by a broken 
line and is disposed at the reverse surface of the vibrating plate. 
These voice coils are connected at the position marked • with 
point A being the starting point and point B being the ending point 
(document 2, page 2, upper right column, lines 14-15, lower left 
column, lines 18-20). 

The voice coils are not formed in helically wound shapes, 
and the position at which the voice coils are connected (the 
position marked * ) is not at the inner final end of the coil. 
Note that the voice coils shown in Fig. 6 are not formed in 

4 




helically wound shapes. 

In this way, because document 2 is different from the 
invention relating to claim 5 of the present application, we 
believe that the invention relating to claim 5 has novelty and 
an inventive step. 

Because the invention relating to claim 6 of the present 
application and the invention relating to claim 15 depend on claim 
5, for the same reasons as those described above, we believe that 
the inventions relating to claims 6 and 15 have novelty and an 
inventive step. 

(7) In the invention relating to claim 48 of the present 
application, as described above, the magnets are disposed 
adjacent to or in contact with one another, and helically wound 
coils are used. However, document 2 does not include any 
disclosure relating to the point of magnets being disposed 
adjacent to or in contact with each other or relating to the point 
of utilizing helically wound coils, as described above. Thus, we 
believe that the invention relating to claim 48 has novelty and 
an inventive step . 

(8) In the inventions of claims 8 through 10, the magnets are 
arranged in a two-dimensional form. Because claim 8 depends on 
claim 1, claim 9 depends on claim 5, and claim 10 depends on claim 
7, the magnets of each of these inventions are disposed adjacent 
to or in contact with each other. In claim 10, a pliable supporting 
member is further used. 

5 





On the other hand, document 3 (JP, 62-173899, A, (Sawafuji 
Dynameka KK) ) discloses a unit magnet in which an upper magnetic 
pole plate 12 and a lower magnetic pole piece 13 , which is provided 
with magnetic pole pieces which rise from four directions, are 
provided on an annular magnet. Four magnetic field voids having 
the same N, S poles are formed in the four directions. Coils are 
embedded in the magnetic field voids of the unit magnet. 

In this way, document 3 does not include any disclosure 
relating to the point of utilizing magnets which are disposed 
adjacent to or in contact with one another, or relating to the 
point of utilizing helically wound coils . Further, document 3 does 
not include any disclosure relating to the point of utilizing a 
pliable supporting member. 

Accordingly, we believe that the inventions relating to 
claims 8 through 10 have novelty and an inventive step. 

Further, because the inventions of claims 11 and 12 depend 
on claims 1 and 5 respectively, the magnets of these inventions 
are disposed adjacent to or in contact with each other. Thus, for 
the same reasons as those described above, the inventions of 
claims 11 and 12 have novelty and an inventive step. 
(9) As described above, the structures and the effects of the 
inventions relating to claims 1, 2, 5-12, 14-16, 37 and 48 are 
different from those of the inventions of document 1 through 
document 3. Thus, we believe that the inventions relating to 
claims 1, 2, 5-12, 14-16, 37 and 48 have novelty and an inventive 
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